A Chronic Toxicity and Carcinogenicity Study in Rats Administered
Diaphragm Valve and Plug Assembly, Leaf Valve and Overlay Assembly
and Patch and Overlay Assembly by Subcutaneous Implantation

CONCLUSIONS

The subcutaneowz implamtation of the three  test articles  (Valve/Plog,
Valve/Oveslay or Parch/Overdsy)  resoited i am inflammiatory reaction 2t the
implant site =5 evidemcsd grossly by sdema and eschar, =nd, stcasionally,
crythema, yleeration sed dischar Ahsr 32 months, 18 months and zfter tweo
yeart  of implantation, the lesions observed at the implant sites were
micvoscopically  similar for afl three of the implanied test srcies.  Ths
implant sitc findings consisted of muhiloculated cyst-dike  ateas (test article
perticles)  sumownded by thin  fibrous captiles ond i some animals,
imerstitial  fibresis  penetrating betwesn the particles, Macrophage
3gpregates  omd maltinucleated  foreign  body pglant  eefls, pigment-laden
mactophages, and momonvelear ccll infiltrates were also noted.  The implaat
sites of the Sham Comwol group animals were ot apparstt i most animals
excepd for foral sear aress of dermal fibrosis.

Masses svere gropsly observed ut the implant sites of seversl shimals jo the test
aticls implented groops during the stdy. The jmplanm site maszes were later
histologically diagnosed primasily s Gbrosarcomas. or in a lesser degree, as
undifferentiated  sacoms,  ostcosarcoma,  fibroma histiocytic  $arcoma,
malignant fibrous histocytoma  or chordome. ‘The histocyfic  sarcomss aod
malignant  fibrows bistscylomss were considered aystemfe n ofigin and not
5t aficle pelated,  The chordoma was poswimed o have arisen from the
spinal cord underlying the implant szile. The other implast site neeplasms
(fibrosareoma, undifféreniisted sarcoma, ostzogsreows, smd fbromn) obscrved
in thesc  animals are dhose that are commonly found following  the
stbcotancous  mplamtation  of inert solid materials of many tyges, $izes and
shapes in rodents™™, The test amichs were polverized oud dispersed imto a
lasge subcutancous surgical pocket encompessing the cniire dorsal region,
down the shoulders, along the flanks and over the onter snpfsce of the thighs
in order to matimjze Swfase ares and mivimize tha develspment of foreign
body sxreoma  Fommation. Generatly, “each  test  article was  uwniformly
distributed, but clumping of te test anticle did csour i small localized sgess,
czpecially  along  the  most  ventral  regions  of  he sprgical  pocket.
Conseguently, ansas of tost article formsd which are believed to have been of
sufficient demsity to be recognized a5 solid objects, uhimately resulitng in solid
sate type carcipopeeicity.  Pulverization and dispersal of the fragments of test
articles over & Jarge area appearsd to have limited, bt not chminated, rhe
nyaber of subcutoncows sarcomas that were sech.

As discossed In dhe pmbology repons, the other histopathology findings,
Including  wononuclear ool loukemia, pititary  adecoma, mammary glspd
fibrosdenoms, bisrive endometial siwomal polyps imd subtwianeons  tissue
peoplasms  of mesenchymal origin  observed in the Sham Costrol and rest
ertitle groups were of the typs and incidence typical for female Fischer 344
sats.  Survival time snd tiee-to-desth were oot statistically different jn she test
arficls groups whin compared to the Sham Confrol group, Time-to-tumor was
significanily  shorter in the st artiele grovps compared @ the Sham Control
group.  The dectsased time-to-tomor for the test article groops is comsidersd a

resuls of the solid stae carcinepenicity tha developed in the implant sites of
the it article gronps.

Based on the results of 2 pumber of parameters incinding body weight data,
genersl  beatth date, cliical patholagy atslyses, orgsn weight data, snrvival
dats and hisiopathological evalastion of tistucs, thare was ho jndication of
systemic  toxicity or carcinopenmicity (with he exception  of solid  state
carcinogenicity) 35 a result of the svboutsneows Implantation of the three
pulverized st articles sfter 2 years of E3POEUTS.
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